Introduction
Poverty in all its forms is an enormous challenge for national development. Eradicating poverty tops the list of Sustainable Development Goals. This involves targeting the most Received: October 8 th , 2018 || Revised: December 4 th and 13th || Accepted: December 30 th , 2018 vulnerable, increasing access to basic resources and services, and supporting communities (UNDP, 2018) . In Indonesia, in 2017 there were still 10.6% of population living below the national poverty line (The World Bank, 2018) . Therefore, the country needs a strong strategy to alleviate poverty, and this need not only come from government programs but also through non-governmental endeavors, such as community engagement.
Community engagement programs can serve as a very important tool for fostering capacity-building and forming independent communities in the goals of development and policy implementation (Aggarwal, 2014) . Capacity building and education for business are important strategies for promoting development in rural areas (Lopez, 2015) .
There are opportunities as well as challenges in community engagement.
Opportunities can include the education of residents, surfacing of new ideas, and gaining buy-in early on. Challenges can include the dearth of advice or knowledge on how to engage with low-income community members and the difficulty of defining the concept of "community representative" (Wysen, 2014) . Building a society requires broad efforts covering the construction of facilities and infrastructure and changing people's behavior, which is an undertaking that entails perseverance and patience.
Poor communities in rural areas generally face problems related to limited access and knowledge on several matters. This often leads to the resident's low capacity. For example, rural households in remote areas face limited access to full-day availability of electricity, which then leads to non-optimal children's learning and poor operations of household businesses. Residents also tend to have limited knowledge and be poorly motivated such that they need to be supported to be able to innovate.
Therefore, there is a need for a program to provide society services that would help increase its levels of capacity and community empowerment. Such service provisions can include the application of science and technology for electricity generation. This engagement program is very important for the rural community as evidenced by studies showing that electrification significantly raises female employment within five years by releasing women from home production and enabling microenterprises (Dinkelman, 2011) . Electricity provision also positively impacts people's lives in other ways, such as by improving the economic condition of the community or nation (Nugraha, 2013; Dennis, 2015) . In addition, rural electrification programs can reach more poor households and more greatly impact rural folks' lives by creating new opportunities for, and enhancing the synergies between, agricultural and non-agricultural sectors (Torero, 2015) . It has also been demonstrated that the presence of electric lighting, in general, can improve security, leading to a general feeling of guaranteed safety (Dulinger, 2010) . These effects will enhance the confidence of the community, that in turn will, in the long run, pave the way for fostering and developing existing talents for innovation and entrepreneurship (Dulinger, 2010; Kumara, 2010; Timilsina, 2011) .
The Indonesian government has issued a National Energy Policy by creating a road map covering the period until 2050 (DEN, 2014) . This policy is intended as a guideline for directing energy management toward the realization of energy independence and security to support national development. In addition, this policy regulates the issue of energy availability by increasing exploration of resources, potential and proven reserves of energy from both fossil and new and renewable energy.
One example of renewable energy is electricity generated by solar power plants (Kumara, 2010) . Solar energy refers to sources of energy that directly come from the light or heat of the sun (Bradford, 2006) . In Indonesia, the energy potential of solar electricity amounts to around 4.5 kW/m2/day (Rif'an, 2012) . Such solar electricity volumes should allow the government to supply electrical energy to remote areas that have not yet been powered by electricity. A research study has shown that the use of the Solar Home System (SHS) is very useful for communities during the night, especially benefiting students and mothers who have small children, as well as generally helping the residents of Cegi village who have previously relied on oil lamps for their lighting (Nugraha, 2013) .
Amidst these conditions, we conducted a community engagement program in Kampung Baru Village in Central Kalimantan by providing micro-scale electricity lighting facilities. This program is an activity of community involvement from initial planning to the installation of electrical facilities. This program aimed to increase the electricity access of agricultural households as a way of providing financial, economic, and sociocultural benefits to farmer communities, and thus differs from the research at Karang Asem, Bali (Nugraha, 2013) that was conducted to determine the socioeconomic impacts of communities that had already installed SHS.
The Kampung Baru village that is the subject of the present community engagement program is in a remote part of Kalimantan. It is difficult to reach the village, being inaccessible by land vehicles; to get there, one needs to take an eight-hour trip by boat from the capital district. In this village, most people live in poverty and had no electricity.
This community engagement program aimed to determine the socioeconomic benefit that could be derived from, and the socio-cultural impact of, providing micro-scale solar power supply to rural households. Under this program, we additionally conducted capacity-building activities in the effort to improve the capacity of individuals and households. We hoped to develop and increase the motivation, awareness, and creativity of the community, and especially, the youth toward the utilization of potential local resources for alternative business endeavors to increase household income.
This program entailed the collaboration between institutions of higher education and their larger communities for mutually beneficial exchanges (Weerts, 2010) because it requires strong capacity building, fostering institutional capacity, and enhancing coordination (The World Bank, 2017).
This program was selected based on the assessment that the rural community of the village of Kampung Baru was in dire need of what this program can provide, which was all-day electrification that they have always lacked. There is little empirical evidence to underpin strategies of poverty reduction through income generation in small scale rural enterprises through supplying energy (Dijk, 2010) . Nonetheless, this program sought to add to the literature showing that electrification contributes to poverty reduction. This community engagement program envisions the households of the target agricultural village as receiving financial, economic, and socio-cultural benefits from solar energy provision by way of increasing their income through the increased ability to develop alternative livelihood enterprises if electricity supply is continuous and stable. In addition, these households could save considerable amounts of money with lower lightning costs.
Methods
This program was started in Kampung Baru village, Katingan Kuala subdistrict, Katingan district, in Central Kalimantan in 2015. This village was purposively selected based on the criteria: remote location with no land vehicles; residents' state of poverty; lack of continuous electricity; and its potential to be developed as a food-crop producing area.
The unit of analysis for the provision of micro-scale electricity lighting facilities is the household. Participant beneficiaries were consciously selected based on the following criteria: poverty, poor habitability of the house, and presence of school-age children.
Based on the 2015 Katingan Kuala data, the number of households (HHs) in Kampung Baru Village is 408. From this data, we calculated the ideal number of household beneficiaries by using the online Survey System package. Using the confidence level of 95% and confidence interval of 15%, we decided on 39 HHs as the total number of household beneficiaries.
The activities in the community engagement program were carried out through two steps, namely 1) community preparation activity and needs assessment and 2) community engagement and knowledge transfer. In the first step, community preparation activities were carried out through village-consultation approaches and participatory education. Needs assessment was carried out by observation, interviews, and Participatory Rapid Appraisal (PRA). The PRA method is an interactive data collection process conducted at a community level or with a specific community group of interest.
This method is applied at the design, early implementation, and evaluation phases of a project cycle (Coghlan, 2014) . For interviews, we used semi-structured questionnaires as research instruments.
The second step, community engagement and knowledge transfer, involved the provision of micro-scale electricity lighting facilities to each of the household beneficiaries. We also conducted transfer of knowledge to mobilize and organize the community through adult education, hands-on-learning, and on-site training.
We analyzed the cost of this program's benefits to the households. An indicator of the real benefits is the financial benefits that can be used to measure economic benefits.
Financial benefits were calculated based on the amount of costs incurred by each household prior to and after the implementation of the community engagement program, with the costs incurred by each household for direct home lighting being the main variable in the calculations. The calculation of financial benefits, to determine the real benefits obtained by the target community from the implementation of the program, was made only after comparison of the before-and after-the implementation of the program.
The average cost incurred before the program was the sole parameter utilized for financial benefit calculations. The Benefit (B) / Cost (C) ratio was calculated by comparing the net financial benefits for 10 years with the investment costs incurred for community empowerment program. The assumption used in this calculation is that the costs of implementing the community empowerment program are considered as investment costs that are only intended to provide solar electricity. The 10-year calculation was considered achievable because the theoretical technical life of solar panels as the core of solar power plants is 15 years; hence, the assumption of a 10-year program period is realistic.
The expected outcomes of the community engagement program are: 1) micro-scale electricity installations, as available household beneficiaries; 2) increased motivation and awareness; and 3) increased creativity of the community, especially its young members, in the utilization of potential local resources.
Result and Discussion

Location of Community Engagement
Kampung Baru is one of the villages in Katingan Kuala district, Katingan regency, Central Kalimantan (See Figure 1 for its location) . Based on rapid needs assessment, this location has the potential natural resources for food-crop production. Related to this, the specific characteristics of this village include: a. Potential production output is quite large but the productivity per unit is still low and needs to increase; b. Available capital resource supply is lacking so farmers are less equipped to improve their cultivation techniques to boost productivity; c. Farmers' land ownership is generally quite extensive (1.75 ha) but not all farmers enjoy decent benefits due to low productivity (2.5 to 5 tons per ha), which becomes an even more serious problem in case of crop failure; d. It enjoys the economic potential of forest resources, which are yet to be exploited through a creative economic effort to improve alternative livelihoods; and e. Partner potential and community motivation could impact program sustainability. 
Household Beneficiaries Characteristics
Beneficiary households based on the sample calculation numbered 39 HHs. At the time of initial socialization and inventory, the number of beneficiaries was as many as 45 households that included two Muslim praying rooms. The beneficiaries were also selected based on other household indicators, such as the presence of school-age children.
Combining these verification activities with the results of our agreement with the local community leaders, the program came up with 45 beneficiaries: 43 HHs and two Muslim praying rooms. Examples of these activities include the process of socialization, discussion, and coordination with the local community of Kampung Baru village (see Fig.   2 ). They were mostly conducted several times during the day and at night (the villagers who mostly worked in the farming sector were unavailable during the day). undertaking, the most common type being brick processing, tofu processing, and trade.
In Kampung Baru village, possession of large numbers of buffaloes and/or having swallow nests are considered poverty indicators. Raskin (subsidized rice) for the poor was not used as the main indicator because all the households received it. As an indicator of beneficiaries' satisfaction, almost all target beneficiaries (98%) gave the answer "very happy" and only 2% said they were "quite happy." This program also benefited 86% of households who engage in non-farming activities as income source, such as tofu processing, bricks, and selling/trade. Figure 4 shows some household beneficiaries who received micro-scale solar power. Figure 4 (a) displays a discussion and evaluation activity about the benefits and impacts of micro-scale solar power installation. Two kinds of benefits were received by the beneficiary households, namely social and economic benefits. One benefit is the ability to work at night without the additional operating costs normally required to increase productivity and business efficiency.
Benefits and Cost of the Micro-scale Electricity Installations
Another benefit is the reduced dependence on government electricity usually obtained from neighbors. One other benefit is sustained work or business productivity even after the government-provided electricity has run out. A point worth mentioning is that another study in Karang Asem Bali showed that social and economic benefits were derived from SHS (Nugraha, 2013) , somewhat like the studies of Timilsina (2011 ), Torero (2015 , and The World Bank (2017).
Analysis of economic benefits and costs entailed inspecting the daily costs incurred for household lighting prior to the implementation of the program, sorted according to the energy source. Table 2 shows that the lowest average cost was incurred by households that utilized government electricity while the highest cost was incurred by households that used private generators. The cost of using lamps powered by kerosene was higher than that of government-supplied electricity but lower compared to the use of private generators. The financial benefits derived from this calculation were the real financial benefits obtained by beneficiary HHs after receiving a micro-scale solar electricity package for lighting purposes. The assumed cost refers to the direct cost for the government-supplied electricity, kerosene lamps or generators. Thus, other costs that were incurred were not considered.
Likewise, the financial benefits calculated in this study did not consider operational and maintenance costs, so they had to be balanced with the costs of using energy sources other than solar energy. The parameters of the average cost incurred by each beneficiary household were calculated and the financial benefits are shown in the following Table 3 . The value of benefits that the beneficiary households will reap in 10 years will amount to 326 million rupiah. When compared with the costs to be incurred under the community empowerment (micro solar electrification) program, the net benefits (B/C ratio) for 10 years is 3.26. With a B/C ratio of that size, the implementation of the community empowerment program in the village of Kampung Baru by the University of Indonesia team can be considered financially beneficial.
Apart from its direct financial benefits to the households, the children also benefited.
They believe that the micro-scale electricity lighting helps in their education. As many as Looking further into solar energy technology and utilization, it can be noted that the use of solar panels practically negates any negative impact that they cause. Because of their low negative impact, solar panels were chosen to build a sustainable and low impact energy supply system under this program. The impact of micro-scale solar power plants in Kampung Baru village is described in Table 4 below, showing that the highest impact of micro-scale solar power plants is on the finances of the households while its greatest social impact is on the children's length of nighttime study time. (2015) Note: *** strongly agree; ** agree; * disagree
Conclusion
The community engagement program entitled Micro-Scale Solar Power Supply for Rural Households in Kampung Baru Village has reached its target (45) Future community engagement programs could utilize improved or more efficient electrical power source or units to better serve many purposes. The steps taken in this
